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What would happen if we collide an electron and a neutron?


As usual, the answer depends on the kinetic energy of the colliding particles. At low energies, much below the neutron mass, nothing interesting happens. The neutron has non-zero magnetic moment, so the can interact electromagnetically, but it would be very weak interaction, leading at most to some small deflection of the electron.


If the energy is high, above the neutron mass, then the electron “sees” the individual quarks inside the neutron and may collide and elastically scatter on one of them. Electron would be deflected. Depending on the momentum transferred to the struck quark the neutron may just elastically scatter, it may be excited into a higher energy hadronic state, which would quickly decay, usually with emissions of mesons, or, if the transferred momentum is really high, the struck quark may fragment into several hadrons.


Very rarely at high enough energy of the collision, the electron can interact weakly with the u quark from the neutron, producing a d quark (or, even more rarely, an s, or even b quark) and a neutrino. The neutrino would most probably escape detection, while the struck quark will fragment into hadrons, similarly as in electromagnetic scattering case.


Generally the effects at high energy are similar to the effects of a proton-electron collision, but a weak interaction is less probable (because neutron has only one u quark, while proton has two).